Enhanced myocardial RNA synthesis in spontaneously hypertensive rats possible role of high-mobility group non-histone proteins.
Cardiac hypertrophy in spontaneously hypertensive rats is associated with increased nuclear RNA polymerase activity. In order to explore mechanisms facilitating the interaction of the enzyme with its endogenous template, we compared the structure of nuclear chromatin from myocytes of 20-week-old spontaneously hypertensive rats and normotensive Wistar-Kyoto controls. Enhanced RNA synthesis in hypertensive rats was accompanied by increased susceptibility to digestion by deoxyribonuclease I. Nick translation of nuclei also resulted in higher nucleotide incorporation in hypertensive rats. Salt-extraction abolished the differences in deoxyribonuclease I sensitivity between the two animal groups. Reconstitution with either 0.35 M NaCl-extract or high mobility group (HMG) non-histone proteins restored digestion susceptibility but did not equalize SHR and WKY cells. SDS-polyacrylamide gel electrophoresis of 0.35 M NaCl-extracts and supernatants from deoxyribonuclease I digestion revealed the presence of HMG proteins which were preferentially released in hypertensive rats. There was a small but statistically significant increase in nuclear HMG protein content in hypertensive rats (0.12 +/- 0.02 mg/mg DNA vs. 0.09 +/- 0.02 mg/mg DNA in Wistar-Kyotos, P less than 0.05) but no difference in their electrophoretic appearance. These results indicate that chromatin structure is altered in the hypertrophied myocardium with resultant increase in deoxyribonuclease I susceptibility. This increase appears to be partly dependent on the high-mobility group non-histone proteins.